Diagnosing and treating patients with acute or early HIV-1 infection (AEHI) is an important strategy to prevent HIV-1 transmission. We used qualitative methods to understand factors that facilitate adjustment to AEHI diagnosis, prompt linkage to care and initiation of antiretroviral treatment (ART). Twenty-three AEHI patients (12 women, 11 men) included 18 participants identified at health facilities, and 5 participants identified in a sex worker cohort. Of these, 17 participants (9 women, 8 men) participated in qualitative interviews about their AEHI status 2 weeks after diagnosis. Thirteen participants (7 women, 6 men) returned for a second interview 12 weeks after diagnosis. Interviews explored participants' experiences at the time of and following their diagnosis, and examined perceptions about ART initiation and behavior change recommendations, including disclosure and partner notification. A grounded theory framework was used for analysis, eliciting three important needs that should be addressed for AEHI patients: 1) the need to better understand AEHI and accept one's status; 2) the need to develop healthy strategies and adjust to the reality of AEHI status; and 3) the need to protect self and others through ART initiation, adherence, safer sex, and disclosure. A preliminary conceptual framework to guide further intervention and research with AEHI populations is proposed.
Introduction
Early antiretroviral therapy (ART) initiation is one of the most effective HIV prevention interventions to date. People with acute or early HIV-1 infection (AEHI) are highly infectious, but prompt initiation of and adherence to ART can reduce transmission by up to 96% (Ambrosioni et al., 2012; Cohen, Shaw, McMichael, & Haynes, 2011) . However, if left unrecognized and untreated, both acute and early infection periods substantially heighten the likelihood for ongoing HIV-1 transmission (Fiebig et al., 2003; Smith et al., 2013) and can lead to impaired immunologic function and increased HIV reservoir size in infected people (Cuadros, Awad, & Abu-Raddad, 2013; Jones et al., 2014) . Little is known about the experiences of initiating ART among individuals diagnosed with AEHI.
The phase of acute HIV-1 infection comprises the first 2 to 3 weeks after HIV-1 acquisition and is defined in this study as having a positive HIV nucleic acid amplification or p24 antigen test accompanied by either negative or discordant rapid antibody test results (Powers et al., 2007) . By contrast, early HIV-1 infection, inclusive of the acute phase, represents an approximately 6-month period of increased transmission risk (Rutstein et al., 2017) . Both are critical window periods during which condomless sex acts can lead to a high reproductive rate of HIV in the population (Powers et al., 2011; Zhang et al., 2012) . Detection of AEHI in low-and middle-income countries, however, is rather uncommon (Miller, Rosenberg, Rutstein, & Powers, 2010) .
In the Kenyan coast where HIV is endemic, studies indicate that acute HIV-1 can be as common as malaria in young febrile adults (Sanders et al., 2014 (Sanders et al., , 2011 . Targeted AEHI testing can be effective at diagnosing AEHI patients (Sanders et al., 2015) , and represents an opportunity for early treatment initiation, which if implemented can produce individual clinical benefits (Ananworanich, Dube and Chomont 2015; Krebs & Ananworanich, 2016) , as well as public health benefits such as reduced risk for sexual and perinatal HIV transmission (Martin et al., 2017; Sereti et al., 2017) . Since 2016, WHO guidelines recommend treatment of all HIV-positive individuals regardless of CD4 cell count (WHO, 2018) . This paper explores the factors that can enable or obstruct ART initiation and risk reduction recommendations among patients diagnosed with AEHI in coastal Kenya. The psychosocial challenges associated with receiving an AEHI diagnosis, such as emotional distress and coping difficulties, can potentially affect ART uptake and compliance with behavior change recommendations, such as sexual risk reduction and partner notification (Remien et al., 2009) . Therefore, findings from this research can provide insight into strategies for improving clinical counseling and health promotion for newly diagnosed AEHI patients.
Methods

Participants
The study was conducted in Kilifi County, Kenya, between 2013 and 2016. Participants were recruited through two means. First, AEHI patients were identified when they sought healthcare from health facilities where providers screened for AEHI symptoms. Individuals with rapid HIV negative or discordant test results were offered evaluation with a p24 antigen or Xpert® test, and if tested positive, diagnosed with AEHI (Sanders et al., 2017 (Sanders et al., , 2014 . Second, participants from an ongoing at-risk male sex worker cohort were eligible for participation when their HIV-1 infection was diagnosed within 1--3 months of their last HIV-1 negative cohort visit. At the point of diagnosis, providers discussed with AEHI patients the clinical factors associated with AEHI status, high risk of transmission to sexual partners, and the advantages of immediate treatment. During 2013 and 2014, AEHI patients were invited to initiate HIV clinical care services, including risk reduction counseling and ART according to Kenyan guidelines (NASCOP, 2014) free of charge at the Kenya Medical Research Institute (KEMRI). As from 2016, AEHI patients were offered HIV partner notification services as per Kenya's renewed ART guidelines (Ministry of Health, National AIDS & STI Control Programme, 2016) .
Interview procedures
AEHI-diagnosed index patients were invited to participate in two in-depth individual interviews: the first interview within 2 weeks following AEHI diagnosis and the second interview approximately 3 months following AEHI diagnosis. The interview schedule was designed to capture participants' perceptions about their diagnosis and treatment experiences during the period in which they were most infectious but aware of their HIV status. Topics for the first interview included participants' prior HIV testing history, sexual behaviours and partnerships, knowledge about AEHI-related health issues, infectiousness, and ART. The second interview explored participants' experiences following the first interview, such as changes in sexual behaviours, disclosure of HIV-1 status to partners, use of staff assistance with disclosure to partners, and ART initiation and experiences.
In-depth interviews were conducted in Kiswahili by research team members, who followed semi-structured interview guides. Interviews were conducted in private counseling rooms. The first interview lasted approximately 75 minutes, while the second interview took approximately 90 minutes, as additional time was needed to reflect on topics discussed during the first interview. At the end of each interview, the interviewer provided specific education and counseling to correct misinformation and misunderstandings that emerged during the interviews. Participants received 300 Kenyan shillings (approximately $3USD) following each interview to compensate for travel and time.
Ethical approval was obtained from KEMRI's Scientific & Ethics Review Unit and the University of Oxford. All participants provided written informed consent for both interviews. Specific protocols for safety measures to protect participants' privacy and confidentiality, as well as for provision of mental health support and counseling were in place. The study team made every effort to link participants to care and additional services as needed.
Analysis
Interviews were audiotaped, transcribed, translated into English, and entered into NVivo 10 software. Personal identifying details were omitted. Following a grounded theory approach (Charmaz, 2006) , we sought to build a framework for understanding factors that enable or obstruct patient's willingness to initiate ART and change behaviours. The initial coding inductively generated as many ideas as possible from the data. Extensive case-based and conceptual memos were written that contained interviewers' impressions about patients' experiences, which guided follow-up questions for secondround interviews. Use of the constant comparative method allowed this analytic process to produce not just a description of concepts but a preliminary framework explaining relationships between concepts. Researchers met regularly to discuss emerging concepts and interpretations.
Results
During the recruitment period, 23 patients with AEHI (12 women -including 2 pregnant women-, 11 men; 18 health facility patients, 5 cohort participants) were diagnosed and invited to participate in qualitative interviews (Table 1 ). The median age at diagnosis was 28 years for women and 26 years for men. Nineteen patients registered for HIV care at KEMRI, of whom 17 participated in this study while two refused. All 17 completed the first interview (9 women; 8 men) and 13 (7 women; 6 men) completed the second interview. Of the 5 (2 women; 3 men) who did not complete the second interview, two female patients opted to seek HIV care elsewhere because they preferred another facility, no follow-up HIV care information was available on the three male patients.
Within approximately one month of registration, 13 partners from 17 participating index patients (one refused partner notification services) were successfully contacted by the research staff and invited for either couple or individual HIV testing and counseling, according to the partner's preferences. Of the 13 partners tested, 9 partners (4 women; 5 men) tested seropositive, of whom 7 partners (2 women; 5 men) were newly diagnosed.
Overview of key concepts
Based on our analysis of qualitative data, we identified three key issues characterizing the period during the 3 months following receipt of an AEHI diagnosis: 1) the need to better understand AEHI and accept one's status; 2) the need to develop healthy strategies and adjust to the reality of AEHI status; and 3) the need to protect self and others through ART initiation, adherence, safer sex, and safe disclosure. Quotes illustrating these three issues are included in the description below.
Understanding AEHI and accepting one's status
During the first interview, participants commented consistently on their emotional reactions to learning about their HIV status, as well as the difficulty in fully absorbing the meaning of AEHI diagnosis. Responses ranged from disbelief or anger to relief. A male patient articulated a sense of denial about his HIV diagnosis and desire to return to his former self: A female participant described her initial inability to comprehend and accept her status, as she perceived herself as having minimal risk. She questioned the validity of the diagnosis:
"I was so surprised [with the positive AHI result] and wondered whether the test was genuine. Was it a machine mistake? I didn't believe it, and told them [healthcare staff] that I need to do a repeat test. There is only one partner I am with. . . always." (25 years old female; first interview) Conversely, AHI diagnosis was expected by a sex worker participant due to frequent condomless anal intercourse:
"Okay, in short I am a shoga [gay], we had group sex, we didn't use protection. I appreciate the way my emotions are, and I accept the way I am. I went into sex work. They gave me 'a gift' [HIV] . I felt something was wrong in my body." (29 years old male; first interview) Despite undergoing lengthy discussions about AHI at the time of diagnosis, participants' emotional responses to learning about their status may have impeded their ability to comprehend and follow provider recommendations regarding ART initiation and sexual risk reduction. One newly diagnosed woman explained that, despite undergoing a lengthy discussion with her doctor about AHI at the time of diagnosis, she was unable to remember any information about her acute HIV status and its clinical implications. Developing healthy strategies and adjusting to the reality of AEHI status All 13 participants who completed the second interview described the impact of AEHI status on their sex lives. Adjustments, however, depended on participant's relationship status and social context. Some participants described a period of abstinence following their AEHI diagnosis, while others spoke of the challenge introducing condom use. One young male noted an inability to use condoms with his wife:
"It is difficult to use condoms with your wife because it is a sign of mistrust which is a cause for marital problems." (24 years old male; second interview)
For participants who engaged in sex work, higher payments from customers for having condomless sex often compromised their intentions to practice safer sex.
". . .I know many people who do unprotected sex all the time with different partners, and it's not that they don't know that condoms are available. Clients offer Ksh 1000 (approx. $10) without condom, claiming that protected sex is not enjoyable. . ..." (29 years old male; second interview) HIV in coastal families is still associated with behaviours that are not socially accepted. In particular, women who depend economically on their in-laws have a serious dilemma: disclosure could adversely affect their future, while non-disclosure would prevent disclosure benefits. One female participant explicitly asked the counselor to avoid talking about her AEHI diagnosis with her partner and in-laws: Protecting self and others through ART initiation, adherence, safer sex, and disclosure
Patients who initiated ART on the day of their diagnosis, reported that being in the acute phase of HIV infection was a major motivating factor for this decision. One 32-year old female participant described during the second interview that she initiated treatment in the context of needing to 'bring down' her high viral loads. As such, the participant understood that the significance of receiving her diagnosis during the acute phase was related to how fast she could start treatment. Generally, female participants accepted ART as a way to empower themselves to take continued care of their children. Pregnancy was particularly noted as a motivating factor for starting ART, to avoid onward transmission to the unborn child. On exploring experiences with immediate treatment, participants reported having high levels of trust in ART and offered testimonies about the effect of ART on restoring and maintaining health. They compared themselves with people they had known who lacked ART access and whose health consequently suffered: ". . .unlike earlier where there was no treatment, but now you are helping many people. Some time back you will only be advised about different herbal remedies but now God has been faithful and brought treatment. And if somebody is diagnosed early and starts treatment early they will live normal life". (32 years old female; second interview) ". . .it's a must to use them [ART] as they also help someone do their normal duties. I have accepted to use these drugs because I have been tested and found that I am infected. So, obviously, I have to use them". (28 years old female; second interview) Participants in their second interview felt more comfortable talking about their experiences. They particularly noted that ART initiation was 'rewarding' to recover from AHI symptoms after an initial period of being rather sick.
Discussion
This paper described general responses and social processes that occurred during the first three months following AEHI diagnosis in a sample of adult males and females in coastal Kenya. Our findings suggested that the period following an AEHI diagnosis involved acquiring basic understanding about the meaning of AEHI status, in addition to undergoing a period of emotional adjustment. Initial responses of confusion, fear, denial, and anger gave way to strategic considerations about partner disclosure and sexual behaviors to reduce risk for onward transmission. At the time of the threemonth interview, some participants were still struggling with decisions about disclosure and sexual risk reduction. Barriers to these behavioral adjustments stemmed largely from relationship and family concerns, as well as socioeconomic pressures (e.g. to engage in commercial sex).
Pre-treatment losses to care in AEHI participants in this study were high; 4 of 23 did not register for comprehensive care, and a further 3 patients were lost to follow up shortly after care registration. However, pre-treatment losses in this study correspond with findings of patients newly diagnosed with established HIV infections in other low and lower-middle income countries (Losina et al., 2010; MacPherson, Houben, Glynn, & Kranzer, 2014) . Better preparation of potential AEHI patients before AEHI testing is needed, as avoidance coping is a likely explanation for pre-treatment losses to care (Hult, Wrubel, Branstrom, Acree, & Moskowitz, 2012) .
Several studies from sub-Saharan Africa show that pregnant women in serodiscordant relationships are particularly vulnerable to HIV-1 acquisition (Brubaker et al., 2011; Nacius, Levison, Minard, Fasser, & Davila, 2013) . In our study, two women diagnosed with AEHI were pregnant. This finding highlights the need for all persons, but in particular for pregnant women, to protect self, their unborn baby and partners in order to benefit from HIV prevention and care programming, including immediate ART for those infected and potentially pre-exposure prophylaxis for uninfected partners (Ministry of Health, National AIDS & STI Control Programme, 2016) .
More fundamentally, systematic efforts are needed to prepare AEHI patients to cope adequately with the infection, to adopt safer sex strategies, and disclose one's status. Given the primacy of relationship concerns coupled with high infectivity, couplesfocused counseling and active partner notification services are strongly warranted. AEHI participants' experiences documented in this study call for actionable measures, such as the development of a culturally adapted and manualized counseling intervention to support AEHI patients, specifically addressing the benefits of early ART, and possible transmission interruption (Brenner et al., 2007; Pao et al., 2005; Pilcher et al., 2005; Wawer et al., 2005) . Also, quotes from sex worker participants reiterate the need for a sensitive counseling intervention (van der Elst et al., 2013) , addressing cultural factors undermining the adoption of condoms in transactional sex.
Findings from this analysis highlight the importance for healthcare providers, especially trained counselors, to take additional time to explore the thoughts, feelings, support systems, and life conditions of newly diagnosed AEHI patients on an ongoing basis, to optimize patients' motivation and skills to engage in HIV care and adopt safer sex strategies. Additional counseling after the initial diagnosis will likely be necessary to help AEHI patients during this difficult period of transition. In the context of Kenya and elsewhere in sub-Saharan Africa, AEHI counseling should include strategies to better prepare patients and their partners to cope, adjust and sustain behavior changes (Rutstein et al., 2017) .
Based on this grounded theory methodology, we offer a preliminary conceptual framework (Figure 1) . The framework is meant to guide future research and counseling interventions with patients newly diagnosed with HIV, particularly in the acute and early phases. Although the core concepts of this framework may operate sequentially for many AEHI patients, these concepts may not necessarily follow a systematic temporal or linear trajectory for all patients. Further research is needed to provide empirical support to these core concepts related to AEHI diagnosis, as well as to identify specific mechanisms and provide evidence on how best to facilitate the adjustment needs for each concept in the framework.
There are limitations to this research. First, due to the difficulty in identifying AEHI patients, the sample was small, non-representative, and biased by refusals to enroll in care or participate, as well as attrition of 5 participants after the first interview. Second, our qualitative methods provide only preliminary insights into the key concepts related to AEHI adjustment and ART initiation; further research is needed to validate these concepts and provide detail to guide interventions. Third, despite the data saturation achieved in the interviews, there are other key topics that did not arise in the study which might have important implications for AEHI patients, such as complications of other co-morbid health, long-term ART adherence and patient-provider communication dynamics. Fourth, we did not include a comparison group.
Ongoing counseling and provider support, healthcare services, treatment access, and clinical monitoring 
Conclusion
Given new HIV testing technologies and screening algorithms for diagnosing AEHI, more patients may soon be diagnosed in Kenya and other settings. Our results suggest that additional understanding and systematic intervention may be required to support the needs of patients immediately after receiving, and during the first several months following their AEHI diagnosis, in order to optimize prevention and care outcomes. Findings indicate that social-ecological factors such as culture, traditional gender roles, and economic adversity can determine patients' ability to communicate with sex partners and respond behaviorally to their AEHI status. However, counseling strategies to promote care engagement and safe disclosure on the same day of HIV diagnosis are critically needed and be sustained over a period of several months to support patients' adjustment to their diagnosis and reduce the risk of HIV transmission during this important phase of infection.
